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The Legume Mite, Petrobia (Tetranychina)
apicalis (Banks), a Pest on Several Winter
Growing Legumes*
C. E. Smith and James C. Weber
INTRODUCTION
The legume mite, Petrobia {Tetninychina) apicalis Banks, is a ser-
ious pest on several species of clover, vetch and winter pea in Louisiana.
The first complaint of injury to a crop was received from Tangipahoa
and Washington parishes in the spring of 1948. Several dairymen com-
plained that" a red spider had damaged the clover in their pastures so
severely that cattle would not eat it. It was found upon visiting the
area that this mite was the species involved and had caused considerable
damage. This spider mite had been observed infesting common vetch
and white clover a number of years previously; however, it had been
considered a pest of little importance.
Infestations increased in extent and severity during the 1948-49
season, and continued through the 1951-52 season. It caused relatively
little damage during the 1952-53 season compared to that of the several
previous seasons. It made a partial comeback during the 1953-54 season,
though damaging infestations were not so widespread as they were dur-
ing the seasons 1948-49 to 1951-52. Observations indicate that the severe
drought was very probably largely responsible. One observation made
during the fall of 1953 indicated that the severe drought was indirectly
responsible for practically eliminating an infestation that was severe
the spring before. Apparently the drought prevented any host plants
from coming up until late in the fall, after or coinciding with conditions
favorable for or requn-ed to break the diapause of the summer eggs;
* The red spider, or spider mite, witli which this publication deals was first
collected on white clover at St. Bernard, Louisiana, March 24, 1912, by T. H. Paries.
This collection was used by Nathan Banks in describing the species which was given
the name Tetranychina apicalis (Banks) and published in "Entomological News,"
Vol. 28, p. 195, 1917. It was re-described by E. A. McGregor in "The American Mid-
land Naturalist," Vol. 44, No. 2, pp. 257-420, September, 1950. In "A Revision of the
Spider Mite Family Tetranchidae" by Earl Pritchard and Edward W. Baker in press
in "Pan American Entomologist" the genus is changed from Tetranychina to Petrobia.
The only other published references to the species known to the authors are reports
on the species entitled "A Potentially Serious Pest on Winter Legumes" by the senior
author in 1948-49 Annual Report, and "Control of Spider Mite on Winter Legumes"
by the authors in 1951-52 Annual Report of the Louisiana Agricultural Experiment
Station.
The common name of "legume mite" is suggested for this species since it is a
pests on several kinds of leguminous plants; this name further differentiates it from
the clover mite Bryobia praetiosa, which attacks clover as well as a variety of unrelated
plants including fruit trees.
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consequently the summer eggs hatched and the young mites died for
lack of a suitable host.
According to agronomists, averages of about 60°F. minimum and
85 °F. maximum temperatures are required for the seed of the principal
hosts—clovers, vetches and winter pea—to come up and the plants
survive. Normally these conditions obtain during the first half of Octo-
ber in Louisiana. Since adequate moisture is required also, periods of
dry weather during October and lasting into November, which was
general over the state during 1952 and 1953, are disadvantageous to this
spider mite.
The cause or causes for this mite's developing into a serious pest
overnight, so to speak, are not known. However, it is a fact that it
occurred simultaneously with the beginning of the use of organic insecti-
cides on an extensive scale for the control of cotton insects and other
pests. Other species of spider mites also increased in importance as plant
pests at about the same time and this increase is believed to have resulted
from the wholesale destruction of the natural enemies of the group.
In early May 1949 seed growers in Catahoula Parish reported a red
spider was severely damaging, and in some instances killing, their winter
peas. In a survey of the area it was found that the peas were heavily
infested with this mite and considerable damage was being caused. The
damage ranged from light injury to complete destruction of the plants.
It is unlikely, however, that the spider mite was wholly responsible for
the killing of the plants in those fields where the stands had been des-
troyed, because at the time, neighboring fields coiitained infestations of
both this mite and the pea aphid, MacrosipJtum pisi (Kltb.) . It has since
been observed that this mite is capable of killing host plants, but the
process is slower than it is in cases where the pea aphid is a factor.
Therefore, both pests very probably were involved.
In the above infestation one 50-acre field observed was a complete
loss. The grower reported that in early March the plants were as healthy
as any he had ever grown. The crop had been heavily infested with
this mite as was evidenced by an abundance of summer eggs which had
been deposited on weeds, bunch grass, fence posts and other objects of
a permanent or semi-permanent nature within and bordering the field.
This grower estimated that the loss to his winter pea crop in 1949,
resvdting from damage caused by this pest, or these pests, the spider
mite and pea aphid, amounted to about |15,000. Since that time, in-
festations have been general over the state, being especially severe during
the springs of 1950, 1951 and 1952.
DISTRIBUTION
The legume mite is present throughout Lotiisiana and has been
reported from Georgia, Florida, Missouri and Texas. It very probably
is present over the entire Gvdf States area where its host plants grow
during the colder part of the year.
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DESCRIPTION
Newly hatched young or larva has three pairs of legs and is bright
red in color: this stage is followed successively by two nymphal stages
and the adult. These last three stages have four pairs of legs, and are
darker in color.
Female is considerably larger than the average of plant feeding
species and is dark red in color; body is less than twice as long as broad,
strongly convex above; legs are long and slender, the front and hind
pairs being longer than the body; awkward and slow in movement, drops
from host with slight disturbance, spins no web on hosts (Figure 1) .
Figure 1.—Legume mite adult females on clover leaf—enlarged.
Male is much smaller than the female and is bright red in color;
legs are proportionally longer, the forelegs being two and two-thirds as
long as the body.
HOST PLANTS
The legume mite has been observed infesting the following plants:
winter pea, Lathyrus hirsutus L. (also known as rough pea, Singletary
pea and caley pea) ; white clover, Trifolixnn repens L.; crimson clover,
T. incarnatum L.; two species o£ hop clover, T. procumhens L. and T.
dubiiim L.; Persian (reversed) clover, T. resiipinatum L.; common vetch,
Vicia sativa L.; hairy or winter vetch, V. villosa Roth. An unconfirmed
report o£ this mite attacking bur clover, Medicago sp., was received. It
has not been observed infesting any species of the genera Melilotus and
Pismn. An attempt to establish an infestation on Austrian winter pea,
Pisum sativum L., failed. It was not observed infesting red clover, though
it very probably would; very few opportunities to observe it on red
clover occurred because of the scarcity of the plant in Louisiana.
HOST PREFERENCES
The preference, or apparent preference, this spider mite has for its
different hosts varied from time to time and/or under different condi-
tions. On a whole its preference appeared to be in the following order:
winter pea, white clover, hop clover, common vetch, crimson clover,
Persian clover and hairy vetch.
On numerous occasions it was observed that feeding was confined
entirely, or almost so, to a particular host in the presence of one or more
other favored plants, whereas in other cases the feeding preference would
be reversed. Why this switch in preference occurred was not determined.
However, on a conjectural basis, it appears reasonable to assume that
it might have been influenced by one or more of the following: The host
being fed upon was the one that was available at the time the summer
eggs hatched; consequently the mites had become accustomed to it or
had cultivated a preferential taste for it over the others. Another possible
influencing factor was the maturity of the plant—one being more desir-
able from the standpoint of succulence than the others.
An observation was made indicating a possible third factor. In this
case, an infestation had changed from white clover to Persian clover.
It was late in the spring, nearing the end of the active season of the
mites, at which time they seek and collect around objects suitable for
deposition of summer eggs. In this case, the Persian clover was much
larger, growing in dense patches. The mites may have collected on these
patches of Persian clover in the absence of more suitable objects for
summer egg deposition. Hosts growing around objects on which summer
eggs are deposited are usually blanched by the excess feeding of the mites.
NATURE AND EXTENT OF DAMAGE
Feeding is done predominantly on the top side of the leaves. It is
accomplished by the mites puncturing the tissue with their mouth parts
and extracting the plant juices. The punctures are made in irregular
lines, which may crisscross covering the entire area of the leaf (Figure 2)
.
The extraction of chlorophyll in feeding produces a characteristic blotch-
ing or stippling of the leaves, causing them to become grayish in color.
Severely damaged plants may be killed by dessication following the
injury.
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Severely damaged plants produce few or no seed; consequently stands
of these self-seeding plants may be almost or totally eliminated from an
area—a pasture, etc.—by heavy infestations two or more successive years.
Furthermore, heavy damage renders plants almost worthless as pasture
crops—cattle refuse to feed on them except as a last resort.
% D
Figure 2—Clover leaves showing varying amounts of injury caused by the legume
mite. A, no injury; B, and C, light injury showing pattern of feeding; D,
severe injury.
This mite has a nuisance value also. Great numbers of them often
enter buildings—residences, offices, factories, etc.—during the period of
summer egg deposition, causing the occupants much concern. This
occurs especially in buildings having lawns sodded to white clover.
LIFE HISTORY AND SEASONAL HABITS
The life history and seasonal habits of the legume mite are unique
in several respects. First, two types or forms of eggs are produced; and
secondly, it is active only about seven months of the year—from about
November through May—the cold and cooler part of the year, being
inactive as diapause eggs during the simimer months. These periods
/
Figure 3.—Winter eggs of legume mite on clover leaf—enlarged.
vary from season to season, overlap and may include a month or more
previous to and following those named. For differentiation purposes,
the two kinds of eggs will be referred to as "winter eggs" and "summer
eggs" indicating the period during which they prevail.
The winter egg is spherical, dark red to purple in color, and is de-
posited almost exclusively on the hosts—in the grooves and crevices of
the main stem, and along the mid-ribs and veins on the underside of
8

the leaves. They hatch in two or more days after deposition, the number
of days required depending on the temperature, etc. (Figure 3) .
The summer egg is similar to the winter egg in size and color;
however, it differs in that it is contained in a whitish-colored, cup-
shaped receptacle. The receptacle is rigid and closed with a top or lid
that has radiating grooves and ridges (Figure 4) . These eggs are ovi-
FicuRE 5.—Pieces of weed and stons of bushes containing heavy deposits (the whit-
ish areas) of the diapause summer eggs of the legume mite.
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posited in great numbers, literally covering large areas and preferably
are placed on rough surfaces—in cracks, under loose bark, s])linters, etc.
—
on objects of a permanent and semi-permanent nature such as fences,
especially the posts, trees, houses, bushes, weeds, bunch grasses and so
forth which are on or near their breeding grounds (Figure 5) .
In the laboratory, the life cycle of the legume mite from egg to
egg ranged from 12 to 18 days. Two laboratory reared and mated fe-
males oviposited 86 and 143 eggs over periods of 6 and 10 days, re-
spectively. Although the number of generations produced per season
was not determined, it is self evident the number is sufficient to enable
the species to build up huge populations during relatively short periods
under favorable conditions.
With the above observations plus indications that objects with
colors other than green were preferred for diapause egg deposition as
background, a series of tests was conducted to determine if there were
preferences between rough and smooth surfaces and different colors for
the deposition of summer eggs. In these tests stakes one inch square
by one foot long dressed on two sides, rough on two, and of five colors,
plus a set of unpainted stakes to serve as a check, were exposed to ovi-
positing mites. The colors used were black, white, green, gray and red.
Each was replicated four times, giving a total of 24 stakes.
The stakes were placed in a field of winter peas heavily infested
with the legume mite and were left exposed from February 24 to April
6, 1950—a total of 41 days. At the end of this period, the stakes were
examined for egg depositions. The sample consisted of three one-inch
square areas taken at random on each side of eaclr stake, making a total
of 48 square inches per color and 144 square inches for each of the
rough and smooth surfaces. The numbers of eggs counted in the three
categories—color, rough and smooth surfaces—are given in Table 1.
As the data in Table 1 show, a high preference was shown for the
rough surface over the smooth—93.5 per cent to 6.5 per cent. In the
case of colors, green was the least attractive, followed by white and
gray. Red, black and unpainted were preferred to a distinct degree in
the order named.
During average seasons, the summer eggs begin hatching abotit
the first week of November; however, under certain conditions, heavy
hatching may occur or continue until about the middle of January or
later. In the fall of 1950, heavy hatching was observed on November
2, and in 1951 on December 11. In each case, it was immediately fol-
lowing rains and a drop in temperature. One or both of these factors,
following a rather extended rest period, appear to be necessary to break
the diapause in the summer egg.
Likewise, the production of summer eggs appears to be influenced
by certain factors and very probably by a combination of several. The
indications are, however, that the physical condition of the host is an
important factor and probably the most important one. Although the
heavy production of summer eggs usually begins in late March and
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TABLE 1.—Summary of eggs deposited by the legume mite on stakes with
smooth and rough surfaces in 6 colors, Baton Rouge, La., 1950
Surface Number of eggs deposited, by colors
condition Black White Green Gray Red Unpainted Total
Smooth edge 1,516 96 674 617 1,120 306 4,329
Rough edge 12,707 7,952 4,053 9,368 14,737 12,876 61,693
Totals 14,223 8,048 4,727 9,985 15,858 13,182 66,022
PERCENTAGES
Smooth 10.6 1.1 14.2 6.1 7.1 2.3 6.5
Rough 89.3 98.8 85.7 93.8 92.9 97.6 93.5
Total 21.5 12.1 7.1 15.1 24.0 19.9 99.7
continues into May, in one instance observed, summer eggs were being
oviposited in early February. In this case, it was on a pile of debris in
the midst of severely damaged host plants, winter pea. Since the tem-
perature was still relatively low and there had been plenty of rain, it
appears that the devitalized condition of the host was probably the
principal influencing factor. Later in the season, usually starting about
mid-March after the hosts receive an appreciable amount of injury,
heavy oviposition of summer eggs begins and continues until the last
of the females die in late May or early June.
DISPERSION
Observations and trapping studies indicate that dispersion of the
legume mite is accomplished by crawling, possibly by floating on the
surface of water, especially following rains, and by air movement. Move-
ment of the adults from plant to plant to desirable hosts in nearby
fields and other locations, and to suitable objects for summer egg depo-
sition, is accomplished largely by crawling on the soil surface, on inter-
lacing branches of plants, fences and similar objects.
The dispersion of the larvae hatching from summer eggs is largely
by air. After hatching, the young mites crawl upward on the objects on
which the eggs were deposited, accumulating in great numbers, often
several layers deep and covering the entire top of the object. From this
vantage point they are picked up by the wind and scattered over adjoin-
ing areas—fields, etc. In one instance, they were observed leaving the
tops of fence posts in great numbers, being so numerous on these par-
ticular posts that the tops of the posts appeared to be red in color, which
was visible a distance of about 100 yards. While on top of these objects,
the larvae spin webbing, which is doubtless used as transport vehicle.
During the winter and spring of 1950-51, a trapping experiment
was conducted to ascertain if, and to what extent, this mite traveled
through the air. The traps consisted of aluminum alloy plates five and
one-half by eight inches bolted to wooden stakes for support. The effec-
tive trapping surface consisted of an area five by six inches covered with
a thin layer of tree tanglefoot. The plates were bolted to the supporting



























































































































































































placed on the stakes just beneath the plates to prevent mites from
reaching them by crawling up the stakes.
A total of 16 plates was used, four on each side of a 5-acre test
pasture in which winter pea was grown and which was heavily infested
with this mite the previdus spring. The tanglefoot-treated surfaces
were placed facing the pasture area, so that four faced east, four south,
four west and four north. The plates were examined at about weekly
intervals, and the mites caught were recorded in two categories: (1)
the larva of the legume mite, and (2) advanced stages of this species
and all other species combined. The data obtained in this study are
given in Table 2.
As the data show, considerable numbers of mites were collected
on the traps, the larva of the legume mite being most abundant. They
also show that there was little difference between the numbers collected
on the plates facing the different directions. In another trapping experi-
ment, one adult female was collected.
EXPERIMENTS IN CONTROL
The first attempt to control this spider mite was made in May 1949
near Jonesville, Catahoula Parish, in three single replicate tests con-
ducted on winter pea. Sampling for evaluating the treatments pre-
sented a problem in the absence of any previous work on the species
and the nature of growth of the host crop. In these tests the following
methods were used: In test number I, 10 slaps of tops of bunches of
the host were made over petri dishes 100 mm in diameter in five loca-
tions in each plot—near each corner and the center—with the number
of live mites collected recorded. In test number 2, the same method as
in number 1 was used except a petri dish 8 inches in diameter was used;
and in test number 3, five pieces of paper 6 inches square were placed
under bunches of the host plant—one near each of the four corners
and the center of the plot—in addition to the petri dish samples. The
dusts were applied with rotary hand dusters at the rate of 20 to 30
pounds per acre.
In test number 1, the dusts were applied May 11, and the mite
counts were made May 19—8 days after the application. The materials
used and the number of live mites collected per treatment follow:
sulphur, 0 mites; 1 per cent DN-sulphur dust, 0 mites; 1 per cent ara-
thane* dust, 17 mites; 1 per cent parathion, 31 mites; and check, 51
mites.
In test number 2, the dusts were applied May 11, and the mite
counts were made May 19—8 days after application. Results: sulphur
dust, 21 live mites; 1 per cent parathion, 35 live mites; and check, 616
live mites.
In test number 3, the dusts were applied May 19, and observations
* Arathane, which was supplied by Rohm and Hass, has not been placed on
the market.
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on results were made 5 hours, 24 hours and 5 days after application.
The materials used and results obtained are given in Table 3.
The data obtained in these tests gave several significant indications,
namely; sulphur dust effectively controlled this spider mite under rela-
tively high temperatures, though slower acting than the 1 per cent DN-
sulphur mixture; and aramite and parathion at the strengths used were
less effective. It was observed, however, that parathion completely con-
trolled the pea aphid, which was of more benefit than was the control of
the spider mite in this particular instance.
In 1950, three experiments—two in the laboratory and one in the
field—were conducted to compare the effectiveness of several materials
and combinations of materials. The materials used were dusting sulphur,
DN, aramite and arathane.
In the laboratory tests, the mites were placed on white clover plants
in flower pots and allowed to accustom themselves to the plants and
start feeding before treatment. The dusts were applied in a standard
laboratory dusting tower at the rate of 84 miligrams, equivalent to 10
pounds per acre. The numbers of dead mites were counted at intervals
ranging from 1 to 72 hours after treatment. Test 1 was started Feb-
ruary 13 and test 2 February 18.
The field experiment was conducted on winter pea growing broad-
cast on Sharkey clay soil, Mississippi Valley land, on L.S.U.'s Ben Hur
plantation at Baton Rouge. There were nine treatments, including a
check, which were replicated four times in randomized blocks. The
plots were 40x53 feet, about 1/20 acre in area. The dusts were applied
with rotary hand guns. The samples for mite survival evaluation con-
TABLE 3.—Comparison of treatments with five acaricides for tlie control of
the legume mite, Jonesville, La., May, 1949
Live inltes collected in petri dish Mites collected on paper samples 24
at end of following periods houra after treatment
Acaricides after treatment
5 hours 24 hours 5 days Alivei Immobile^ dead % dead
Sulphur dust 201 179 3 352 110 31 6.3
1% DN-sulphur 17 59 4 60 35 316 76.9
1% arathane 14 180 45 165 60 306 57.6
1% aramite 94 511 67 262 28 36 11.0
1% parathion 248 103 6 141 4 19 11.6
Check 183 843 134 35 0 0 0.0
1 Able to crawl.
2 Unable to crawl.
sisted of four 6x6 inch areas of host plants—stems and foliage—per plot.
Each sample was placed in a one-gallon ice cream carton with a 25 mm
shell vial protruding from a hole in the top of the carton as a trap for
collecting the mites.
Two applications of the dusts were made, February 27 and March
17; and four mite infestation counts, March 6 (2 replicates) , 13, 20 and
28. In counts 1 and 2 only 20 per cent of the mites counted were listed.
The acaricidal materials and mixtures tested and results obtained
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are given in Tables 4 and 5 (laboratory tests) and Table 6 (the field
test) .
As the data in Tables 4, 5 and 6 indicate, there was little difference
among the treatments tested in the laboratory, with all being highly
effective in 24 to 72 hours. Under field conditions, 1 per cent aramite-
sulphur tended to be inferior to all of the other treatments, with 1 per
cent arathane second least effective. There was a natural seasonal de-
crease in the population of this mite which accounts for some of the
decrease in population toward the end of the test period.
Some of the difficulties and hazards involved in the control of this
legume mite had become known by 1950. These included the follow-
ing: The diapause eggs hatch over a considerable period some years,
sometimes extending well into the winter; control should be effected
during late winter or early spring, while the temperature is still rela-
tively low, in order to avoid damage by the species. This precludes the
use of sulphur, which acts slowly and only under relatively high tem-
peratures and usually after much of the damage has been done. Also,
the pea aphid is often a serious pest on some of the crops at the same
time, making desirable a treatment that will control both species.
TABLE 4.—Comparative effectiveness and rapidity of kill of the legume mite
in laboratory test No. 1, Baton Rouge, La,, 1950
Percentage of mites dead after application at end of
Acaricidea Number mites
in test 1 hr. 2 hrs. 3 hrs. 16 hrs. 24 hrs. 48 hrs. 72 hrs
Sulphur 84 5 8 11 71 88 92 100
1% DN-sulphur ... 85 12 18 20 59 67 72 100
1% DN-talc 83 29 29 40 53 58 72 100
Check 88 0 0 0 1 6 13 45
TABLE 5.—Comparison of effectiveness and rapidity of kill of the legume
mite in laboratory test No. 2, Baton Rouge, La,, 1950
Percentage of mites dead at end of varying periods
Acaricides Number mites of time after application
in test 2 hrs. 4 hrs. 7 hrs. 24 hrs. 48 hrs. 72 hrs.
Sulphur 31 29 29 55 90 100
1% DN-talc 29 31 31 76 86 90 100
1% aramite-talc 27 22 22 56 89 85 93
2% aramite-talc 32 22 22 41 41 78 94
Check 30 0 0 0 0 0 0
The above facts and conditions made necessary the finding of ma-
terials that were more effective than sulphur under adverse cool weather
conditions for use in combating this mite. Since considerable acreages
of some of the affected crops are grown for seed and not pastured, this
permitted the possible use of materials that would leave hazardous resi-
dues. Consequently, all kinds of materials that had shown acaricidal
value against other mite species, including several of the extremely
toxic phosphates, some of which are systemic in action, were tested.
16
TABLE 6.—Effectiveness of various acaricidal dusts in controlling the legume
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OMPA (Schradan, Pestox HI)—Octamethyl pyrophosphoramide
R-242—Parachlorophenyl phenyl sulfone
Aramite—Chloroethyl butylphenoxy methyl ethyl sulphite
EPN—Ethyl p-nitrophenyl thionobenzenephosphate
Arathane—Dinitro capryl phenyl crotonate
Malathion—O, O-dimethyl dithiophosphate of diethyl mercaptosuc-
Demeton (Systox) —O, o-diethyl-O-2— (ethylmercapto)—ethylthio-
phosphate
Metacide—Mixture of parathion and methyl parathion (20-80)
Ovotran—Parachlorophenyl parachlorobenzene sulfonate
During the 1950-51 season, four experiments were conducted, one
on the destruction of summer eggs on fence posts and three on the con-
trol of the mite—one on old hay stacks and two in the field on winter
pea. The fence post and hay stack tests were conducted on the Hope
Plantation, Wisner, Franklin Parish, and one of the field tests was on
the Experiment Station farm at Baton Rouge and the other at Foules,
Catahoula Parish, on the farm of A. A. Thornhill.
The test on destruction of summer eggs on fence posts consisted
of three treatments including a check, replicated three times, 10 creo-
soted posts constituting a plot or experimental unit. One series of plots
was sprayed with tractor fuel and the other with an emulsion of tractor
fuel, 1 to 2 parts of water. The applications were made November 1
with a compressed air sprayer, care being taken to wet the entire above-
ground surface of the posts.
Evaluation of the treatments consisted of observations for the pres-
ence of young mites on the two center posts per plot at about weekly




ing: On November 7 and 14, young mites were numerous on the checks,
but none were found on any of those that had been sprayed; no mites
were foiuid on either the sprayed or unsprayed in examinations made
November 22, 26 and January 10, 1951.
The test on hay stacks consisted of seven, about 25x15x8 feet in
size, with contents composed largely of old winter pea vines, weeds and
other kinds of debris which were raked and stacked following the com-
bining of the spring crop. Four of the stacks were treated with dusting
sulphur, about 12 pounds per stack per application, with the remaining
three serving as checks. The applications were made November 7 and
14. Observations on results were made at about weekly intervals until
January 10, 1951, on thick stands of winter pea that were present on
and immediately siurounding the stacks.
Observations indicated that the sulphur treatment was partially
effective, but only for about a week following the applications. In the
examinations made seven days following each application, the popula-
lations on and around the treated stacks were considerably less, aver-
aging about one-half of those on and around the untreated stacks, and
consisted entirely of first and second instar mites, whereas all stages were
present on the checks. Two weeks following the second application,
the population of mites was about the same on both treated and un-
treated stacks.
The two field experiments were conducted on winter pea on plots
50x50 feet replicated in four randomized blocks. The sprays were
applied with a 50-gallon conventional type sprayer at about 400 pounds
pressure. The applications were made March 15, April 2 and 18; and
April 4 and 26 in the respective experiments.
For treatment evaluation, the number of mites surviving on 100
plant tips 3 to 4 inches long per treatment were counted. In the Baton
Rouge experiment, the counts were made 2, 5 and 14 days after the first
application; 4, 7 and 10 days after the second application; and 5 and
12 days after the third application.
In the Baton Rouge experiment, the materials and mixtures tested
were: TEPP and sulphur alone and in combination, OMPA, para-
thion, R-242 and aramite. In the Foules experiment the four treatments
that were showing best results in the Baton Rouge test were used,
namely: OMPA, TEPP plus sulphur, R-242 and parathion.
Summaries of the results obtained in the two experiments are
given in Tables 7 and 8.
As the data in Tables 7 and 8 show, all of the phosphorous com-
poimd treatments—OMPA, TEPP and parathion—and R-242 were mod-
erately to highly effective in controlling this mite. A heavy rain which
occurred just previous to the second count following the first applica-
tion in the Baton Rouge experiment very probably tended to lower the
population on all treatments and appearecl to increase the effectiveness
of OMPA, whereas the other treatments, with the possible exception of
R-242, were rendered practically ineffective since a rapid buildup of
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the populations followed immediately. The data also indicate that
sulphur in combination with TEPP was more effective than either used
alone, having both quick kill and residual values.
During the winter of 1951-52, a test consisting of one application
of demeton was conducted on white clover and crimson clover on the
farm of J. T. Cornley located about 6 miles east of
Kentwood, Tangi-
pahoa Parish. Three pints of 50 per cent demeton concentrate (24 ounces
of the technical chemical) in 50 gallons of water were applied on 5
acres of clover— 1 acre of white clover and 4 acres of crimson clover.
Excellent commercial control was obtained, though not 100 per cent,
under the prevailing winter-time conditions. One month after appli-
cation, the plants in the treated areas showed very little fresh injury
and were considerably larger than were the plants on the untreated areas.
In the case of the white clover, there was a distinct difference in the
stand. Some of the mites present on the treated areas were very probably
from late hatching summer eggs from adjacent fence posts—extremely
heavy hatching occurred about December 11, and subsequent hatching
was observed January 8 and 18.
Two months after the application, arrangement was made with
the owner to graze a young steer on the treated crimson clover. The
steer showed no sign of ill effects after a week of grazing.
Also during the spring of 1952, two experiments were conducted
on winter pea on the McHenry estate near Monroe, Louisiana. The
materials in one experiment were used as sprays and applied with a
low-gallonage cotton sprayer, and in the other one, dusts were used and
applied with rotary hand dusters.
Materials Used: In the spray experiment, demeton, aramite, TEPP,
metacide, EPN, malathion and ovotran were used; and in the dust ex-
periment sulphur, 1 per cent DN-sulphur, 1 per cent aramite-sulphur,
1 per cent ovotran-sulphur and 1 per cent parathion were used.
Spray Experiment: This experiment consisted of eight treatments,
including a check, which were replicated five times in randomized blocks.
The plots were 42 feet by 294 feet, .28 acre in area. All materials except
demeton were applied February 19, March 6, 13 and April 3; demeton
was applied February 19 and April 3 only. For treatment evaluation, the
number of mites surviving on 100 plant tips 3 to 4 inches long per
treatment was determined as follows: between the first and second
applications, February 20, 22, 25, 28 and March 3 and 5; between second
and third applications, March 7, 8 and 11; between third and fourth
applications, March 17, 19, 25 and 29; and after fourth application,
April 5, 7 and 15.
Dust Experiment: This experiment consisted of six treatments,
including a check, replicated four times in randomized blocks. The plots
were 21 feet x 42 feet, or approximately 1/50 acre in area. The appli-
cations were made March 12, 19, 26, April 2, 9, 16 and 23. For treat-
ment evaluation, the number of mites surviving on 100 plant tips 3 to



































































































































































































































































































































































































cations, March 13, 14 and 18; between second and third, March 20, 22
and 26; between third and fourth, March 27, April 2; between fourth
and fifth, April 3 and 9; between fifth and sixth, April 10 and 14;
between sixth and seventh, April 17 and 21; and after seventh, April 24.
Summaries of the results obtained are given in Tables 9 and 10.
As the data in the tables show, all of the sprays were highly effective
in controlling the legume mite, whereas only the one per cent parathion
dust, among the several dusts compared, can be classed as highly effective.
However, the one per cent DN-sulphur and one per cent ovotran-sulphur
dusts gave satisfactory control. Both of the latter dusts are considered
relatively harmless from a residue standpoint, and therefore might be
used safely on crops being pastured. The ovotran spray at the rela-
tively high rate of 2 pounds per acre per application was highly effective,
indicating that possibly the difference in the effectiveness of this material
used as a spray compared with its use as a dust was probably due to
difference in the amounts of technical chemical used rather than the
method of application.
No control experiments were conducted during the 1952-53 season
because of unsuitable infestations resulting from conditions discussed
elsewhere in this publication. During the 1953-54 season, the species
was again somewhat late developing damaging infestations, which again
probably was the result of unfavorable climatic conditions that existed
during the fall of 1953. However, with the relatively mild temperatures
during the winter and early spring severe infestations developed during
March, especially during the latter part of the month.
The control studies made during the spring of 1954 consisted of
the use, on a practical basis, of malathion in two instances and aramite
in one. In one case, malathion was applied on white clover in a yard
about one acre in size. The clover was heavily infested and the mites
had been entering the residence in large numbers for a week or more.
One and one-third pints of 5-pounds-per-gallon malathion concentrate
in 30 gallons of water was applied to the clover for a radius of about
50 to 60 feet around the house. The application was made between 10
and 11 a.m., April 2, 1954.
The results were checked 24 hours later with the following findings:
Not a single live mite was found on the sprayed area. Neither was any
seen in the house after about 6 hours after application, after the owners
returned from work. An average of over 3 live mites per clover leaf was
still present on the unsprayed part of the lawn. The lawn was inspected
again one week later and no mites could be found on either the sprayed
or unsprayed portions.
The second test consisted of the treatment of a mixed white and
crimson clover pasture consisting of about 20 acres owned by Gabriel
Daigle near Church Point, St. Landry Parish. About 2 acres were treated
with malathion at the rate of f pint of a 5-pounds-per-gallon concen-
trate per acre. The remainder of the field, about 18 acres, was sprayed





























































































































































































































used on the 18 acres. The sprays were applied with a low-gallonage
cotton sprayer equipped with 3 nozzles per row at the rate of 8 gallons
per acre. The applications were made April 2.
The results were observed on April 5 and 12—3 and 10 days after
application. Five 100-leaf samples of white clover were taken from five
different locations on each treatment on April 5 and were examined in
the laboratory April 6. A total of 4 live adult mites and about 80 newly
hatched larvae were found on the 5 samples from the malathion treated
plants; and on the 5 aramite treated samples, there were 130 adult mites
still showing life but nearly dead, and about 200 newly hatched larvae.
The grower turned his cattle into the field after the above mentioned
samples were taken.
One week later the field was again visited and conditions noted.
There were still very few mites on the malathion treated area, whereas
the population appeared to be rebuilding slightly on the aramite treated
portion. It was noted also that the cattle appeared to have grazed much
more heavily on the malathion treated area than on the aramite treated
area. After the above observation was made the grower was requested to
note and make observations on any apparent preferences between the
treated areas. (The grower had no knowledge of the senior author's
observation.) He sent word that he had noticed that the cattle stayed
on the malathion treated area most of the time and had grazed it closer
than they had the other part. It so happened that the gap through which
the cattle entered the field was on the opposite side from the malathion
treated area, thus forcing them to cross the aramite treated part of the
field to reach the malathion treated part.
SUGGESTED CONTROL MEASURES
For Destruction of Dormant Summer Eggs
During the summer, large numbers of the dormant summer egg
can be destroyed (1) by spraying fence posts and other objects of a per-
manent nature located on or near areas that were heavily infested and
on which summer eggs were deposited, with fuel oil or some other light
oil such as kerosene; (2) by cutting with mowing machine or other ways
and burning all weeds, bunch grass, bushes and the like that grew among
or near heavily infested crops the previous spring. Where the growth
is sufficiently dense, it is best to let the cut material dry thoroughly and
then burn broadcast; otherwise the cut material should be raked into
windrows and burned. These operations can be done anytime after
summer egg laying is completed about June 1 and before the time they
start hatching about November 1.
For Control of the Legume Mite on Plants
This mite can be controlled effectively by the proper use of several
chemicals. The chemical that should be selected depends on several
factors, especially the time of the year—whether or not it is during the
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colder or warmer part of the mite's active season—and whether or not
the crop to be treated is being grazed by livestock. The treatment
should be started as soon as the plants become infested and injury
starts showing. This may occur anytime from November to February.
Normally treatment for control of incipient damaging infestations should
be started in December or January. Several of the more promising chem-
icals tested, with suggestions on their use in combating this spider mite,
follow.
Malathion used at the rate of i pound of the technical chemical
(I pint of a concentrate containing 5 pounds of technical chemical per
gallon, or 12^ pounds of 4 per cent dust) per acre per application has
given excellent control of this mite. It is relatively safe to use and is
effective under varying temperatures. On pastures and grazing lots, live-
stock should be kept off about one week after an application.
Demeton (Systox) and OMPA (Pestox) used at the rate of i
pound of the technical chemical (1 pint of 2 pounds of technical chemi-
cal per gallon concentrate) per acre per application are especially effec-
tive in controlling this mite. Both compounds are more effective when
applied at fairly high gallonage rates—6 or more gallons per acre—or
on plants wet with dew or rain. They are systemic in action, remaining
effective for three to four weeks after application. Because of this, live-
stock shovild not be allowed to graze on treated plants until about four
weeks after an application.
Parathion is fairly effective against this mite when used as a one
per cent dust at the rate of 15 to 20 pounds per acre per application.
Several applications a week or ten days apart may be required to bring
an infestation under control. Livestock should not be allowed to graze
on treated plants for at least two weeks after the last application.
TEPP at the rate of 1 pint of 50 per cent concentrate will kill the
active mites it actually contacts—but the quiescent forms and eggs are
affected little or none. Also it is more effective when applied on dry
plants. Best results are obtained if the application is made under con-
ditions favorable for the mites to be active and feeding. This compound
loses its toxicity soon after being mixed with water. Therefore solu-
tions should be applied as quickly as possible after mixing and never
allowed to stand in the sprayer overnight. Because of this, it is useful
in knocking down threatening infestations that develop on pastures
which cannot be vacated for as long as a week. Livestock should not be
allowed to graze on the plants until two nights have lapsed after an
application of TEPP.
All of the above compounds are organic phosphates and with the
exception of malathion are extremely toxic to mammals, including man.
Therefore, the greatest of care should be exercised in handling and apply-
ing them, and all the precautionary measures given on the containers
should be followed.
Aramite at the rate of \ pound of the technical chemical per acre
per application has given satisfactory results. It is considered to be non-
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toxic, or nearly so, to mammals. Therefore, it can be used on pastures
and grazing lots inhabited by livestock.
Sulphur dust and 1 per cent DN-sulphur dust are effective after
the weather warms up. The 1 per cent DN-sulphur dust is quicker in
killing and will kill under somewhat lower temperatures. They are rela-
tively slow acting; consequently several days of favorable weather are
required for satisfactory results. They are non-toxic, and therefore can
be used on pastures and grazing lots in use.
SUMMARY
The legume mite, Petrobia (Tetranychina) apicalis (Banks), is a
serious pest of several species of clover, vetches and winter pea. It in-
fests these crops from about November through May, passing the sum-
mer as a dormant egg. There are two kinds or types of eggs. One is
spherical in shape, dark red in color, and is oviposited mostly on host
plants and hatches in a few days after being laid. The dormant or
diapause egg is similar to the winter egg in shape, color, etc., but is
oviposited in or protected by a whitish-colored, rigid, cup-shaped recep-
tacle with a lid. These eggs will not hatch until they have passed
through the summer rest period and conditions have become favorable
the following fall. From 12 to 18 days are required for a complete life
cycle.
A number of chemicals tested controlled the legume mite. Sulphur
and 1 per cent DN-sulphur dusts are effective under relatively high
temperatures—70°F. or above. Several of the phosphates are especially
effective. These include demeton, OMPA, malathion and parathion.
TEPP will kill the active stages contacted by sprays, but has little or
no effect on the eggs and quiescent forms. Aramite, EPN and ovotran
were also effective against the species. Suggested control measures are
given.
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